INTRODUCTION
About 51 percent of the people in Tennessee use ground water for drinking and other domestic uses (Hutson, 1991) . Ground water can be susceptible to surface or near-surface contamination depending on its geohydrologic environment and proximity to sources of contamination. Susceptibility of ground water to surface contamination is greatest in unconfined aquifers and in areas where sinkholes or other karstrelated surface-drainage features occur. In these areas, ground-water quality can be degraded by a variety of point and nonpoint sources of contamination. These sources include hazardous-waste sites regulated under the Comprehensive Environmental Response, Compensation Liability Act (CERCLA), and the Resource Conservation and Recovery Act (RCRA). Until recently, general methods to assess the potential for contamination of ground water from hazardous-waste sites included in the CERCLA and RCRA programs were not available.
In 1991, the U.S. Geological Survey (USGS), began the development of computerized geographic files from compiled data that could be used by the State to estimate the potential for contamination of the ground-water resources in Tennessee. The files were developed as part of a 2-year project in cooperation with the Division of Water Supply of the Tennessee Department of Environment and Conservation. A geographic information system (GIS) was used to develop "coverages" (computerized graphic files showing a particular feature such as wells and springs, their location, and detailed information about each site). Maps of each coverage can be retrieved easily from the GIS computer files. Coverages of different features can be overlain, and the computing capabilities of the GIS used to study interactions among different parameters.
This report summarizes the coverages developed during the project. It also describes the methods used to develop the coverages and lists principal aquifers. In areas where limestone rocks occur and sinkholes abound (karst terrain), a table is presented showing the percent of karst area for each of the classifications described by Crawford and Veni (1986) . This classification provides an index of occurrence of sinkholes and is used to estimate a "karst-hazard assessment."
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DIGITAL DATA ACQUISITION AND DEVELOPMENT OF GEOGRAPHIC INFORMATION SYSTEM COVERAGES
The following ARC/INFO GIS coverages were either acquired (coverages 1 and 2) or automated (coverages 3-7) from collected data:
1. County boundaries and names 2. Population density 3. Principal aquifer 4. Karst-hazard assessment 5. Public water-supply wells and springs 6. Selected CERCLA sites 7. RCRA Site
County Boundaries
A county boundary coverage (plate 1 in back of report), acquired from the Tennessee Wildlife Resources Agency, is based upon the political unit map associated with land use and land cover digital data (U.S. Geological Survey, 1986).
Population Density
A population density coverage was acquired from the USGS (plate 2 in back of report). The map is based on data from the U.S. Department of Commerce, 1990 decennial census files. Each dot in the coverage represents 1,000 people. A program developed by the USGS plots a dot at the centroid of the census track for the first 1,000 people. A random generator is used to locate points within the census track corresponding to each additional 1,000 people. Fractions of 1,000 are assigned to the centroid of the closest census track and, then, the process is repeated.
Principal Aquifers
A GIS coverage showing the principal aquifers of Tennessee (plate 3 in the back of the report) was constructed by digitizing a map, prepared by Bradley and Hollyday (1985) , at a scale of 1:1,000,000. At the request of State officials, aquifer boundaries in the West Tennessee area were modified to reflect work reported by Parks and others (1982) , which allowed separation of the confined and unconfined aquifer. The modified aquifer boundaries in West Tennessee and their designations are:
1. Alluvial, underlain by Tertiary and Cretaceous sand (unconfined or confined), 2. Tertiary sand (confined), underlain by Cretaceous sand (confined), 3. Tertiary sand (unconfined), underlain by Cretaceous sand (confined), 4. Cretaceous sand (unconfined), and 5. Alluvial, underlain by Cretaceous sand.
In addition, the Ordovician carbonate (faulted) aquifer underlying Sequatchie Valley, in southeastern Tennessee was separated from the Pennsylvanian aquifer because lithology and structure are distinctly different from any other principal aquifer. The percentage of area in each county underlain by each aquifer (table 1) was computed by intersecting the principal aquifer coverage with the county boundary coverage of Tennessee.
Karst-Hazard Assessment
A karst-hazard assessment map of Tennessee, developed for the U.S. Environmental Protection Agency at a scale of 1:1,000,000 by Crawford and Veni (1986) , was scanned with an optical scanner and converted into a GIS coverage (plate 4 in back of report). The map by Crawford and Veni (1986) was based on rectangles of 1.25 minutes latitude and longitude and includes four karst classifications: county that is underlain by terrain of each karst classification (table 2) .
Public Water-Supply Wells and Springs
A GIS point coverage was developed for 205 wells and 85 springs used for public water supply (plate 5 in back of report). Data were obtained from records of the Tennessee Department of Environment and Conservation, Division of Water Supply (DWS). Only community public water-supply wells and springs were included for the coverage. Community water systems serve the same 25 or more people or have at least 15 service connections on line for at least 60 days a year. Locations are as reported to the DWS. The DWS data were augmented with data of large springs in East Tennessee (Hollyday and Smith, 1990 ) and of well fields operated by the Memphis Light, Gas and Water Division (S.S. Hutson, 1992) . In addition, utility districts were contacted to provide supplementary information, to locate wells or springs in question, and to identify those wells or springs not currently being used.
Information on water source, average daily ground-water withdrawals for 1990, principal aquifer, and karst classification for utility districts using wells or springs is presented in table 3 (in back of report). For utility districts that use both ground and surface water for public supply, ground-water use was computed from data reported by Hutson (1991) . If data were not available, utility districts were contacted to provide this information. The principal aquifer at each site was determined by intersecting the public watersupply wells and springs coverage with the principal aquifer coverage. Similarly, the karst classification at each site was determined by intersecting the public water-supply wells and springs coverage with the karsthazard assessment coverage.
Comprehensive Environmental Response, Compensation and Liability Act Sites
Data for 80 of the 161 sites on the July 1991 promulgated list of Comprehensive Environmental Response, Compensation and Liability Act sites were collected from the Tennessee Department of Environment and Conservation, Division of Superfund (DS), and automated into a GIS coverage (plate 6 in the back of report). Only those sites that had been field checked by DS personnel, and for which ground-water route score sheets (U.S. Environmental Protection Agency, 1982) had been completed and site locations plotted on a map, were included in the coverage. Site locations were transferred to USGS vVi-minute quadrangle maps, digitized, and to a point coverage. Data on the ground-water route score sheets were added to the GIS database. By intersecting the CERCLA coverage with the principal aquifer and karst-hazard assessment coverages, the principal aquifer and karst classification at each site were determined (table 4).
Resource Conservation and Recovery Act Sites
Resource Conservation and Recovery Act (RCRA) data were collected from the Tennessee Department of Environment and Conservation, Division of Solid Waste Management, and automated into a GIS coverage (plate 7 in the back of the report). The data included a list of 505 large-quantity generators of waste, the U.S. Environmental Protection Agency identification number (EPA-ID) of each, company or parent company, and their address and telephone. Locations of 479 of the 505 generators were verified by a telephone survey. Locations of urban sites were first placed on city maps and then transferred to USGS 7V2-niinute quadrangle maps; locations of rural sites were plotted directly on the quadrangle maps. Locations on the quadrangle maps were digitized as a point coverage, and the site name, EPA-ID, and quadrangle map name were added to the data base. Locations were verified by comparing the assigned quadrangle map name with the corresponding name given on the GIS quadrangle coverage of the State. In addition, the locations of 20 sites on three quadrangles were field checked for accuracy. One site location was in error by 2,000 feet, two site locations were in error by approximately 200 feet, and the remainder were found to be correct. By intersecting this coverage with the principal aquifer and karst-hazard assessment coverages, the principal aquifer and karst classification at each site were determined ( Principal aquifer 
SUMMARY
During 1991 and 1992, five CIS coverages of Tennessee were developed for use by water planners and managers in assessing the potential for contamination to public water-supply wells and springs from hazardous-waste sites. Coverages include (1) principal aquifers, (2) karst-hazard assessment, (3) public watersupply wells and springs, (4) selected CERCLA sites, and (5) RCRA sites. In addition, the State county boundaries and population density coverages were acquired. Maps were prepared based on these seven coverages. Tables describing selected information were produced for five of the coverages. .0780
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